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The bacterial etiology of acute otitis media (AOM) in children is well known; Streptococcus pneumoniae, Haemophilus 
influenzae and Moraxella catarrhalis account for up to 80% of the cases. Negative cultures are obtained from 15 to  34% 
of the middle ear effusions obtained from patients with AOM and could represent non-viable bacterial organisms, 
Chlamydia, Mycoplasma, anaerobes and, perhaps, new and unknown organisms. Viruses are rarely involved as a cause 
of AOM but upper respiratory tract infections by respiratory syncitial virus, adenovirus, enterovirus, influenza virus and 
rhinovirus usually precede AOM episodes. Other organisms isolated from middle ear effusions are identified as 
coagulase-negative staphylococci, a-haemolytic streptococci and diphtheroids and could be responsible for AOM; thus 
these organisms should not always be disregarded and considered as contaminants. 
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Acute otitis media (AOM) is an infection of the middle 
ear by bacteria which, occasionally or permanently, 
colonize the upper respiratory tract. Quite often AOM 
is preceded by an upper respiratory viral tract infection 
which provokes a dysfunction of the eustachian tube, 
allowing organisms to penetrate into the normally 
sterile middle ear [l-51. Subsequent bacterial coloniza- 
tion of the n d d l e  ear causes an inflammatory reaction 
with pus which pushes on the eardrum. The disease 
generally proceeds through three stages: the hyperemic 
stage, the inflammatory stage and the suppurative stage. 
As the acute episode subsides, some fluid may remain 
in the middle part of the ear due to the difficulty 
in drainage, and neither organisms nor other signs 
of infection are present. Nevertheless the fluid in the 
middle ear may cause difficulties in hearing. Although 
this condition is called secretory, serous or non- 
suppurative otitis media, Bluestone [6] has reported 
isolation of organisms in up to 70% of cases. 
Pacifiers, mouth breathing, open bite, short 
duration of breast-feeding, small dimensions of the 
bony nasopharynx, and exposure to environmental 
tobacco smoke [4,7-111 are significantly associated 
with a higher risk of recurrent attacks of AOM in 
infants and children. 
The bacterial etiology of AOM is well known. 
Three organisnis represent up to 80% of all causes, 
Streptococcus pneumoniae, Haernophilus irzflirerzzae and 
Moraxella catarrlzalis being the bacteria against which 
antimicrobial treatment should be targeted [4,6,12-141. 
The most frequent S. pneunzoniae serotypes involved are 
19, 23, 6, 14, 3 and 18 [4,15]. As far as H .  influenzae 
Table 1 Bacteriology (as percentage) of AOM (2807 ears) 
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is concerned, only 10% belong to serotype b, the 
remaining usually being non-typeable strains [4]. The 
frequency of mixed cultures is variable but they exist, 
mainly S. pneumoniae plus H. inzuenzae. 
Table 1 shows the bacteriology of AOM and 
otitis media with effusion in children attending the 
Pittsburgh Otitis Media Research Center [6]. 
Negative cultures are obtained from 15% to 34% 
of the middle ear effusions obtained from patients 
with AOM; the term ‘aseptic’ AOM can thus be used. 
Nevertheless non-viable bacteria, viruses, Chlamydia, 
Mycoplasma, anaerobes and, perhaps, unknown organ- 
isms could be, although rarely, involved in AOM. 
S. pneurnoniae capsular polysaccharide has been detected 
in 33% of sterile middle ear fluid specimens in children 
between 3 months and 7 years with AOM [15]. Viruses 
alone have been isolated in up to 2% of the middle ear 
effusions from children with AOM [2]. C. trachomatis 
seems to be associated with AOM in infants younger 
than 6 months [4] and its pathogenicity has also been 
demonstrated in experimental AOM in chinchillas 
Some viruses (RSV, adenovirus, enterovirus, in- 
fluenza and rhinovirus), mostly in combination with 
bacterial pathogens, have been identified in 20% of 
middle ear fluids in cases of AOM [2] and it is known 
that the presence of virus and bacteria in the middle 
ear effusion in patients with AOM may interfere 
with bacteriologic and clinical response to antibiotics; 
patients having both organisms respond later to the 
antibacterials than those having only bacteria in their 
middle ear effusion [2]. 
Most series dealing with the etiology of AOM 
show similar rates of S. pneumoniae, H .  infuenzae 
and S. pyogenes isolations. The isolation of other 
organisms, such as M .  catarrhalis, S. aureus, P aeruginora, 
and E. coli varies and probably depends on local factors, 
geographic distribution and possible outbreaks [4,6, 
12-1 41. Alloiococcus otitidis has been rarely isolated, the 
first report in children with chronic otitis media [17]. 
For many years some organisms have been con- 
sidered as ‘contaminants’ in many clinical samples 
(blood cultures, CSF, urine, sputum, etc.), most of 
[161. 
them being aerobic and facultatively anaerobic Gram- 
positive organisms [18]. In some series of AOM, 
organisms such as coagulase-negative staphylococci, 
diphtheroids and a-hemolytic streptococci have been 
involved [6,13,19] but in others they have been 
considered as contaminants. Such organisms, as the 
most classical pathogens, are also normal flora in the 
upper respiratory tract [18,20] and should not be always 
considered as ‘contaminants’; the cases should be 
deeply studied to evaluate the real significance of such 
isolates. 
Taking into account the most frequent bacterial 
etiology, antimicrobial susceptibility and spontaneous 
clearance of the organisms, the following points may 
be made (Table 2): 
1. The incidence of B-lactamase-producing H. infu- 
enzae, M .  catarrhalis and penicillin-insensitive S. 
pneumoniae in AOM is about 8% each. 
2. Spontaneous clearance of M.  catarrhalis, H. infu- 
enzae and S. pneumoniae probably occurs in approxi- 
mately 80%, 50% and 20% of the AOM cases. 
3. According to the data referred to above, the anti- 
cipated failure rate of treating AOM with amino- 
penicillins should be between 10% and 15%. 
The reason for the rate of spontaneous clearance of 
M .  catarrhalis seeming higher than that of S. pneurnoniae 
and H. infuenzae could be related to a less pathogenic 
capacity. IgAl protease activity has been identified in S. 
pneurnoniae and H. injluenzae but not in M. catarrhalis 
[14,21,22]. Moreover, patients with AOM due to M .  
catarrhalis have fewer leukocytes in their middle ear 
eftisions as compared with those observed when the 
organisms involved were S. pneumoniae or H. injuenzae 
[23]. Finally, children with AOM due to M. catarrhalis 
have normal or slightly increased C-reactive protein 
serum levels, while up to 50% of those with AOM 
due to S. pneumoniae or H. inzuenzae have C-reactive 
protein serum levels, greater than 1 mg/dL [14]. 
The most appropriate treatment for empirical or 
etiologic treatments of AOM is discussed in other 
papers within this supplement. 
Table 2 Calculated failure in  treatment of AOM with aminopenicdins 
Resistance to Incidence of p-lactam- Spontaneous Theoretical 
Organism Incidence B-lactams resistant organisms in AOM clearance failure 
~ ~~ 
H. injuerrzae 25% 30% 7.5% 50% 3.75% 
S. pneumoniae 40% 20% 8% 19% 6.5% 
M .  catarrhalis 10% 80% 8% 80% 1.6% 
Based on reference 4. 
S o r i a n o :  Microbia l  e t i o l o g i e s  o f  a c u t e  o t i t i s  m e d i a  3S25 
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